A total of 88 adult Long-Evans hooded rats were used in this study, which was approved by the Italian Ministry of Public Health. Animals were group-housed under standard conditions with food and water ad libitum in plexiglas cages (40x30x20 cm) and kept in a 12:12 light/dark cycle. Adult rats at the postnatal day 70 (P70) were systemically treated with fluoxetine (0.2 mg ml -1 drinking water) (Fluoxetine-hydrochloride) during 4 weeks.
Concerning experiments of ocular dominance (OD) plasticity, adult rats monocularly deprived without fluoxetine treatment were used as controls. Experiments performed to evaluate the effects of the pharmacological treatment on binocularity of adult animals, included non-drug treated adult animals and fluoxetine treated adult rats as controls, both of them with binocular vision.
Surgical procedures.
To assess OD plasticity, one week of monocular deprivation (MD) was performed through eyelid suturing at the beginning of the last week of chronic fluoxetine or vehicle administration (Day 21 of treatment). Briefly, adult animals (P90) under treatment were anesthetized with avertin (1 ml hg -1
) and mounted on a stereotaxic apparatus to be monocularly deprived. Eyelid closure was inspected daily until complete cicatrization; subjects with even minimal spontaneous re-opening were excluded. Care was taken during the first days after MD to prevent inflammation or infection of the deprived eye through topical application of antibiotic and cortisone
To perform analysis of long-term MD, rats were anesthetized with avertin (1 ml hg -1 ) and monocularly deprived through eyelid suturing at P21. Eyelid closure was inspected daily 1 until complete cicatrization; subjects with even minimal spontaneous re-opening were excluded. Adult amblyopic rats were then subjected to reverse suture (RS), under anesthesia, at the beginning of the third week (P85) of chronic fluoxetine or vehicle administration (Day 14 of treatment). The long-term deprived eye was re-opened using thin scissors, while the other eye was sutured shut. Great care was taken during the first days after RS to prevent inflammation or infection in the previously deprived eye through topical application of antibiotic and cortisone.
In Vivo Electrophysiology.
At the end of chronic fluoxetine or vehicle administration, adult animals monocularly deprived for one week and adult long-term MD animals subjected to RS, were anesthetized with urethane (0.7 ml hg -1 ; 20% solution in saline) by i.p. injection and placed in a stereotaxic frame. Additional doses of urethane were used to keep the anesthesia level stable throughout the experiment. Body temperature was continuously monitored and maintained at ~37°C by a thermostated electric blanket during the experiment. An ECG was continuously monitored. A hole was drilled in the skull, corresponding to the binocular portion of the primary visual cortex (binocular area Oc1B) contralateral to the deprived eye. After exposure of the brain surface, the dura was removed, and a micropipette (2 MΩ) filled with NaCl (3 M) was inserted into the cortex 5 mm from λ (intersection between sagittal-and lambdoid-sutures). Both eyes were fixed and kept open by means of adjustable metal rings surrounding the external portion of the eye bulb. We measured visual acuity through both eyes using visual evoked potentials (VEPs). During recording through one eye, the other was covered by a black adhesive tape. To record VEPs, the electrode was advanced at a depth of 100 or 400 μm within the cortex. At these depths, VEPs had their maximal amplitude. Signals were band-pass-filtered (0.1-100
Hz), amplified, and fed to a computer for analysis, as described previously (S1) . Briefly, at least 128 events were averaged in synchrony with the stimulus contrast reversal. Transient
VEPs in response to abrupt contrast reversal (0.5 Hz) were evaluated in the time domain by measuring the peak-to-baseline amplitude and peak latency of the major negative component.
Visual stimuli were horizontal sinusoidal gratings of different spatial frequencies and contrast, generated by a VSG2/2 card running custom software and presented on a monitor (20 x 22 cm; luminance 15 cd m -2 ) positioned 20 cm from the rat's eyes and centred on the previously 2 determined receptive fields. Visual acuity was obtained by extrapolation to zero amplitude of the linear regression through the last four to five data points in a curve where VEP amplitude is plotted against log spatial frequency. Binocularity (ocular dominance) was assessed calculating the contralateral to ipsilateral (C/I) VEP ratio, i.e. the ratio of VEP amplitudes recorded by stimulating the eye respectively contralateral and ipsilateral to the visual cortex where recording is performed.
A different group of normal (not deprived) adult rats chronically treated with fluoxetine (n = 2) and controls (n = 3), were used for single cell recordings. The surgery procedure was performed as above described. Visual stimuli were hand-moved light bars projected on a reflected tangent screen and computer generated bars on a display. To record single units three different penetrations were performed in the binocular area of the primary visual cortex (Oc1B) for each fluoxetine treated and control animal. Care was taken to equally sample cells across the entire cortical depth so that all layers contributed to the analysis. Only cells with a receptive field within 20° from the vertical meridian were included in our sampling. Care was taken that receptive fields were at comparable eccentricities between the experimental groups. To evaluate main cell-response properties following antidepressant treatment, cell responsiveness and orientation selectivity were measured. Cell responsiveness was assessed according to standard criteria in terms of amplitude of modulation of cell discharge in response to an optimal visual stimulus (peak response divided spontaneous discharge). Spontaneous discharge (spikes per sec) was evaluated by peristimulus time histogram over a period of 1-2 min during which the screen was kept at constant luminance. Peak response was evaluated as the peak firing rate (spikes per sec) in the cell response to the stimulus averaged over 10-20 presentations. Orientation selectivity was obtained using computer generated light bars of different orientations as previously described (S2, S3) . Cells were classified as orientationbiased if the firing rate was maximal (>2x) for a given (preferred) orientation versus its orthogonal within the receptive field. Responses of comparable strength for all orientations tested were called non-biased.
Behavioral assessment of visual acuity.
We measured visual acuity of the fellow eye (not deprived) in long-term monocularly deprived rats before performing RS, thus behavioral assessment of visual acuity for the normal eye started at the beginning of chronic treatment (P70). Next, we started measuring visual acuity of the formerly deprived eye (long-term deprived), after RS, at the beginning of the third week (P85) of chronic fluoxetine or vehicle administration (Day 14 of treatment). Therefore, visual acuity measurement of the formerly deprived eye was completed when animals were about P100, at the end of chronic fluoxetine or vehicle treatment. To measure visual acuity, we used the visual water task (S4) which trains animals to first distinguish a low (0.1 cycles per degree (c deg -1 ) spatial frequency vertical grating from grey, and then tests the limit of this ability at higher spatial frequencies. The apparatus consists of a trapezoidal-shaped pool with two panels placed side by side at one end. A midline divider is extended from the wide end of the pool into the middle, creating a maze with a stem and two arms. The length of the divider sets the choice point and effective spatial frequency. An escape platform is placed below the grating. Animals are released from the centre at the end of the pool opposite the panels. The position of the grating and the platform is alternated in a pseudorandom sequence over training trials while the rats are shaped to swim towards the grating in one of the maze arms. A trial is recorded as incorrect if an animal enters the arm without the platform. Animals are removed from the pool when they find the platform. Once 80% accuracy is achieved, the limit of the discrimination is estimated by increasing the spatial frequency of the grating. Visual acuity has been taken as the spatial frequency corresponding to 70% of correct choices on the sigmoidal function fitting the psychometric function. During each session, the experimenter was blind to the experimental group.
In vivo brain microdialysis.
One week before the initiation of the chronic fluoxetine or vehicle administration, adult rats (P60) were anesthetized and stereotaxically implanted with stainless steel guide shaft above the binocular visual cortex (binocular area Oc1B), at coordinates: 7.3 mm posterior to bregma, 4.4 mm lateral to the midsagittal suture and 1 mm ventral to the skull. After the end of chronic treatment with fluoxetine or vehicle solution, the in vivo sampling of dialysates was performed inserting a microdialysis probe into the guide shaft previously implanted. A detailed description of the procedure followed is reported in (S5) . The probe with a 1 mm long tip of exposed cellulose membrane (6000 MW cut-off) was connected to a dialysis system pumping an artificial CSF (142 mM NaCl, 3.9 mM KCl, 1.2 mM CaCl 2 , 1 mM MgCl 2 , 1.35 mM Na 2 HPO 4 , pH 7.4) at a flow rate of 1 µl min -1 . The probe protruded 1 mm from the tip of the guide shaft. Six hours after insertion of the probe (stabilization period), sampling was carried out. Six samples (20 µl/each) were collected every 20 min along 2 hours for each freely moving fluoxetine treated and control animal.
Histology
After brain microdialysis, rats were sacrificed with an overdose of chloral hydrate and perfused intracardially. Brains were post-fixed for two hours before being immersed in 30% sucrose in PBS. Forty (40) μm coronal sections from the occipital cortex were cut on a sledge microtome and collected in PBS. Brain sections were then stained for cresyl violet to verify probes' location in Oc1B. Only those animals with a correct location of the probe were taken into account for further analysis.
High Performance Liquid Chromatography (HPLC).
Analysis of γ-aminobutyric acid (GABA) and glutamate (GLU) basal levels from microdialysates obtained from fluoxetine treated and control animals, was performed using 22%A, 66%B until 14.5 min and then 34%A, 66% B until 17 min; 5%A, 95%C until 19 min and then isocratic until 23 min. Flow rate was 0.9 ml min -1 . Homoserine was used as internal standard and aminoacid concentrations were calculated from a linear standard curve built upon known concentrations of injected aminoacids. Areas of the peaks were used to make comparisons.
LTP and LTD recordings.
Brains from fluoxetine treated and control adult rats (P100) were removed and immersed in ice-cold cutting solution containing (in mM): 220 sucrose, 3.1 KCl, 1.0 K 2 HPO 4 , 4.0 NaHCO 3 , 2.0 MgCl 2 , 1.0 CaCl 2 , 10 HEPES, 1.0 ascorbic acid, 0.5 myo-Inositol, 2.0 pyruvic acid, and 1.0 kynurenate, pH 7.3. Slices (0.35mm thick) of visual cortex were obtained using a vibratome. Slices (LTP: n = 6 animals for fluoxetine treated rats and n = 8 animals for controls; LTD: n = 5 animals for MD fluoxetine treated rats and n = 2 animals for MD controls) were then perfused at a rate of 2 ml min -1 with 35°C oxygenated recording solution.
The recording solution was composed of as the cutting solution with the following differences 
Enzyme Linked ImmunoSorbent Assay (ELISA).
The expression of the protein BDNF was assessed at the end of chronic fluoxetine or vehicle administration using the ELISA method. Proteins from fresh visual cortex and hippocampus were initially extracted, respectively, using lysis buffer (1% Triton X-100, 10%
Glycerol, 20 mM TrisHCl pH 7.5, 150 mM NaCl, 10 mM EDTA, 0.1 mM Na 3 VO 4 , 1 ¼ g/ml Leupeptin, 1 ¼ g/ml Aprotinin, 1 mM PMSF). The total concentration of samples was quantified with a protein assay kit using a BSA based standard curve. Afterwards, BDNF expression was assessed loading 100 µg of total proteins in triplicate in a standard ELISA plate together with a standard curve and processed as indicated in the manufacturer protocol (BDNF). Results are reported in ng BDNF/µg proteins.
Intracortical administration of BDNF.
A different group of adult rats (n = 4) was intracortically infused with BDNF during one week of MD. An osmotic minipump connected via PE tubing to a stainless steel cannula (30 gauge), was implanted in the visual cortex contralateral to the deprived eye. Osmotic minipumps (flow rate, 0.5 µl hr -1
) were filled up with BDNF (1 ng µl -1 ). Soon after surgery, rats were transferred to standard condition cages. Electrophysiological recording of the C/I ratio by VEPs was performed, as previously described, after one week of BDNF cortical administration. BDNF at this concentration (1 ng µl -1 ) was previously shown to diffuse 1.2 mm lateral from the infusion site (4.5 mm from λ). To prevent sampling bias, VEPs were recorded at three different penetrations within the diffusion area of BDNF in Oc1b (4.9; 5.0; 5.1 mm lateral from λ). VEP recordings were performed at 100 µm and 400 µm depth for each penetration.
Intracortical infusion of the benzodiazepine diazepam.
At the beginning of the last week of chronic treatment with fluoxetine (Day 21 of treatment), a different group of adult rats was subjected to MD. In parallel, under anesthesia, an osmotic minipump connected via PE tubing to a stainless steel cannula (30 gauge), was implanted in the visual cortex contralateral to the deprived eye. Osmotic minipumps (flow rate, 0.5 µl hr -1 ) were filled up with the benzodiazepine agonist diazepam (DZ; 2mg ml -1 ; n = 4) or vehicle solution (50% propylene glycol; n = 4). Soon after surgery, rats were transferred to standard condition cages and kept under fluoxetine treatment for one more week.
Electrophysiological recording of the C/I ratio by VEPs was performed at the end of antidepressant treatment as previously described.
Antidepressant effects induced by chronic treatment with fluoxetine
Given that fluoxetine is prescribed for treatment of depression, we also evaluated the antidepressant effects induced by chronic administration of fluoxetine. We used a modified rat forced swim test, a widely recognized model for depressive behavior in rodents (S7). Briefly, rats were individually placed in a glass container (30 x 40 cm) that was filled with water at 22
°C to a depth of 30 cm, in the first day session. Each animal was removed after 10 min, dried and placed back in the standard condition cage. Twenty-four hours after the first exposure, animals were replaced in the water filled apparatus for 10 min and the session was recorded using a video camera placed above the bucket for subsequent analysis of behavioral response of fluoxetine treated and control rats. Swimming behavior was defined as horizontal movements throughout the swim chamber. Immobility was considered as passive floating with only slight movements of tail or one hind limb. Climbing behavior consisted of upward directed movements of the forepaws along the sides of the swim chamber. 
